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Form DOGC-la SUBMIT IN TRIPLICATE*

STATE OF UTAH (Other instru tions on

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL & GAS Resse Designation and serini No.

Fee

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK fl. If Indian, Allottee or Tribe Name

la. Type of Work -
. Unit Agreemen me

DRILLg DEEPEN O PLUG BACK
b. Type of Well

Oil Gas Single Multiple M. Farm or Lease Name
Well Well Other Zone Zone

2. Nameof Operator $€VYOû
Well No.

Chevron U. S. A. Inc.
3. Address of Operator 1-178

10. Field and Pool, or WilamRDtnYUSt
P. O. Box 599, Denver, CO 80201

4. Location of Well (Report location clearly and in accordance with any State requirements.•, Thomas Canyon-Cretaceous
At surface 11. See.. T., R., M., or Blk.

533' FSL & 755' FEL SE SE and surver er ^rea

At proposed prod. zone
660' FSL & 660' FEL Sec. 17, T7N, R8E

14. Distance in miles and direction from nearest town or post office* 12. County or Parrish 1:L State

6-7 miles west and north of Evanston, Wyoming Rich Utah
15. Distance from proposed* 16. No. of acres in lease 17. No. of acres assigned

location to nearest to this well"i°" o'n°Ïais'tli
ufe, ir any, 533' 6,140.62 640

18. Distance from proposed location* 19. Proposed depth 20. Rotary or cable tools
to nearest well, drilling, completed,
or applied for, on this lease, ft No Other Well 17,600 Rotary

21. Elevations (Show whether DF, RT, GR, etc.) 22. Approx. date work will start*

GR 6921 May 1982
23.

PROPOSED CASING AND CEMENTING PROGRAM

Size of Hole Size of Casing Weight per Foot Setting Depth Quantity of Cement

17-1/2" 13-3/8" 72# 2500 To Surface
12-1/4" 9-5/8" 53.5# 14,000-7,000 As Required
12-1/4" 9-5/8" 47# 7,000-Surf As Required

8-1/2" 7" 38# TD-16,000 As Required
8-1/2" 7" 35# 16,000-14,000 As Required
8-1/2" 7" 32# 14,000-Surf As Required

It is proposed to drill this Development Well to a depth of 17,600' to test the Subthrust
Cretaceous.

3-State
Attachment: Certified Plat 2-USGS

Drilling Procedure 1-Partner
Chevron Class IV BOPE Requirements 1-GDE
H2S Contingency Plan (Will Submit Later) 1-ALF
Road Access Map 1-MEC
Completion Procedure to be submitted by Sundry Notice 1-File

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM: If proposal is to deenen or plug back, give data on present productive zone and proposed new pro-

ductive zone. If proposal is to drill or deepen directionally, give pertinent data on subsurface locations and measured and true vertical depths. Give blowout
preventer program, if any.

sienet zuie Engineering Assistant April 13, 1981

(This space for leral or State office use)

Permit No. Approval Date .

Approved by Title Date
Conditions of approval, if
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SCALE: 1" = 1000'
CHEVRON -AM@@@1-17-B

- WELL we Found Brass Cap
li Found Stone
9 Set Brass Cap

(9 Found Stone -

-
I Set Brass Cap

' I co Hub and Tack

S 89°46'51" w, 2645.27'
SW Corner SE Corner

I, Loyal Doran Olson, III of Evanston, W.yoming certify that in accordance with

a request from Bert stieger of Denver, Colorado for Chevron,

USA I made a survey on the 10et edra rii , 19_81.for

Location and Elevation of theCREVRON AMOCO 1-17-B Well as shown on the above

map, the wellsite is in the SFW SEk of Section 17 , Township 7.'North,

Range 8 East of the Salt Lake Base & Mer,idian, Rich County, State of Utah
,

Elevation is 6921 Feetto the top of hub Datum Spot Elevation 7033' in NE¼ NEk

Section 29, T7N, R8E, "Murphy Ridge Quadrangle," USGS quad map

Reference point North 300' Elev. to top of pin 6904.1'

Reference point west 300' Elev. to top of pin 6925.2'

Reference point South 300' Elev. to top of pin 6932.2'

Reference point East 300' Elev to top of pin 6912.7'

Loypi Doran Olson, ÌÌÌ UtahÑEEfS. NO. 4954

DATE: April 11, 1981 UINTAENGINEERING& SURVEYING,INC.
JOB NO.: 81-5-1 808 MAINSTREET, EVANSTON,



DRILLING PROCEDURE

Field Thomas Canyon We31 Chevron·gg¾ .1-17B

LocationC SESÉSec 17,T7N,R8E, Rich County, Utah

Drill X Deepen___
__

Elevation: GL 6900 est gg 6930 est Total Depth ,600

Non-op Interests Amoco 59.8982% -

1. Name of surface formation: Wasatch BHL:660 FSL,660 FEL

2. Estimated tops of important geologic markers:
Formation Approximate Top Formation Approximate Tgg

Twin Creek 8030 (-1100) Mission Canyon 13030 (-61007¯

Thaynes 11430 (-4500) Bighorn 17080 (-10150)
Phosphoria 13930 (-7000) Thrust fault-Cretaceous 17430 (-10500)

Total Depth 17600
3. Estimated depths of anticipated water, oil, gas or other mineral bearing formations:

Formation Dept:11 Type Formation Depth Type
Mission Canyon 15000 Sour gas-condensate
Bighorn . 17000 Sour gas-condensate

4. Casing Program (0 = old, N = new): Oil String/
Surface O/N * Intermediate O/N ** Liner 0/N

Hole Size 17½"
¯

12¼"
¯

8½"
Pipe Size 13 3/8" 9 5/8"

¯

7" N
Grade S80 or S95 SS-95 SS-95
Weight 72#

_

47# & 53.5# 32#, 35# & 38#
Depth 2500'

_

14,000' TD
Cement To surface

____

As reguired As required
Time WOC 12 hrs. 24 hrs. 24 hrs.
Casing Test 3000 psi

___

5000 psi
_

5000 psi
BOP
Remarks *9 5/8" 47# surface to 7000' & 9 5/8" 53.5# 7000' to 14,000'

**7" 32# surface to 14,000' & 7" 35# 14,000' to 16,000' & 7" 38# 16,000' to TD (17,600')

5. BOPE: Chevron Class IV 5000 psi & 10,000 psi MSP with HgS trim to be tested
at full working pressure or 70% of casing yield.

6. Mud Program:
Depth Interval Type Weight Viscosity Water Loss

0-2,500 GEL-WTR. ± 8.8 ppg 35-40 see, -

2,500-14,000 SAT.-SALT *10.0 ppg 35-40 sec. 10-15 cc
14,000-TD GEL-CHEM *11.0 ppg 40-45 sec, 8-10 cc

7. Auxiliary Equipment: Drill pipe safety valve, PVT, Kelly cocks, mud cleaner,
degasser, automatic choke and H2S safety equipment.

8. _Logging Program:
Surface Depth
Intermediate Depth GR-DLL-MSFL;GR-CNL-FDC-CAL;GR-Sonic (Integ); HDT
Oil String Depth " " "
Total Depth " " "

9. Mod Logging Unit: Conventional 2-man 2,500 to TD.H2S detector 13,500 to TD
Scales: 2" = 100' to ; 5" = 100' 2500 to TD

10. Cpring & Testing Program: Apptoximate
Formations Approximate Depth Length of Core

Core 9* DST 9ëi60-540'

Core DST

11. Anticipated Bottom Hole Pressure/Temperatures/Hazards and plans for mitigating:

Snnt gas potential 13,500 to TD.BHT est 250°F. BHP est 8400 psi. Salt in
interval 7400' to 8000'

12. Completion & Remarks: Completion to be based on results of core analysis and

wireline log evaluation

Diviiian Development GeologisdîØ(V//2(f Division Drilling Superintendent fyd
Chief Development Geologist Date n'S-44
6 Mission Canyon @15,000; 1 Darby € 16,800; 2 Bighorn



DRILLING PROCEDURE
CHEVRON 1-17B
RICH CO., UTAH

6. Mud Program

(a) Caustic shall be used to control a PH of 10.0-11.0 in a
water base mud system to control corrosion.

(b) Sufficient quantities of Zinc Carbonate shall be maintained
on location to scavenge and/or neutralize
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SCALE: 1" = 2000 '

PROPOSED NE ROAD

Chevron 1-17-8
ell Site

69 /

6903

ROPOSED NE AD

EXIST. IMPROVED DIRT ROAD
Ch r on Am o G

Chevron Amoco 1-29-B
'

i DIRT ROAD MAP SHOWING

Deseret Skull Well Site ACCESS ROAD TO
CHEVRON AMOCO 1-17-3

DESERET SKULL WELL SITE in
Section 17 T 7 N R 8 E;

PROPOSED NE ROAD Rich County, Utah
ETHIBIT "N

Existing Roads

- - - Proposed Access Roads
Uinta Engineering & Surveying, Inc.

N Evanston, Wyoming
April 11, 1981 81-5-1, 2,
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SCALE:1" = 1000'
CHEVRON AMO@©1-17-B

- WELL me Found Brass Cap
w il Found Stone

69 Set Brass Cap
(3 Found Stone -

.
I Set Brass Cap

' I co Hub and Tack

754.9'

S 89°46'51" W, 2645.27'
SW Corner SE Corner

I, Loyal Doran Olson, III of Evanston, W.yoming certify that in accordance with

a request from Bert Stieger of Denver, colorado f0r Chevron,

USA I made a surve.y on the 10etgedra ril , 19_&l_for
Location and Elevation of theCHEVRON AMDCO 1-17-3 Well as shown on the above
map, the we11site is in the SFW SFk of Section 17 , Township 7 North,

Range 8 East of the Salt Lake Base & Nor,idian, Rich County, State of Utah
,

Elevation is 6921 Feetto the top of hub Datum Spot Elevation 7033' in NE¼ NEk

Section 29, T7N, R8E, "Murphy Ridge Quadrangle," USGS quad map

Reference point North 300' Elev. to top of pin 6904.1'

Reference point West 300' Elev. to top of pin 6925.2'

Reference point South 300' Elev. to top of pin 6932.2'

Reference point East 300' Elev to top of pin 6912.7'

Loygi Doran Olson, ŸÌÌ| UtahRit S. NO. 4954

DATE: April 11, 1981 UINTAENGINEERING& SURVEYING,INC.
JOB NO.: 81-5-1 808 MAINSTREET, EVANSTON,



DRILLING PROCEDURE

Field Thomas Canyon Well Chevron·g .1-17B

LocationC SESE Sec 17,T7N,R8E, Rich County, Utah

Drill X Deepen Elevation: GL 6900 est gg 6930 est Total Depthl7,600

Non-Op Interests Amoco 59.8982%

1. Name of surface formation: Wasatch BHL:660 FSL,660 FEL

2. Estimated tops of important geologic markers:
Formation A roximate Top Formation Approximate Tog

Twin Creek -1100) Mission Canyon 13030 (-Bluff~

Thaynes 11430 (-4500) Bighorn 17080 (-10150)
Phosphoria 13930 (-7000) Thrust fault-Cretaceous 17430 (-10500)

Total Depth 17600
3. Estimated depths of anticipated water, oil, gas or other mineral bearing formations:

Formation Depth Type Formation Depth Tygg
Mission Canyon 15000 Sour gas-condensate
Bighorn . 17000 Sour gas-condensate

4. Casing Program (O = old, N = new): Oil String/
Surface O/N * Intermediate O/N ** Liner O/N

Hole Size 17½" 124"
¯¯

8½"
Pipe Size 13 3/8" 9 5/8" 1 7" N
Grade S80 or S95 SS-95 SS-95
Weight 72# 47# & 53.5#

_

32#, 35# & 38#
Depth 2500' 14,000'

_

TD
Cement To surface As required As required
Time WOC 12 hrs. 24 hrs. 24 hrs.
Casing Test 3000 psi 5000 psi

_ _

5000 psi
BOP
Remarks *9 5/8" 47# surface to 7000' & 9 5/8" 53.5# 7000' to 14,000'

**7" 32# surface to 14,000' & 7" 35# 14,000' to 16,000' & 7" 38# 16,000' to TD (17,600')

5. BOPE: Chevron Class IV 5000 psi & 10,000 psi MSP with HgS trim to be tested
at full working pressure or 70% of casing yield.

6. Mud Program:
Depth Interval Type Weight Viscosity Water Loss

0-2,500 GEL-WTR. ± 8.8 ppg 35-40 sec, -

2,500-14,000 SAT.-SALT *10.0 ppg 35-40 sec. 10-15 cc
14,000-TD GEL-CHEM *11.0 ppg 40-45 sec, 8-10 cc

7. Auxiliary Equipment: Drill pipe safety valve, PVT, Kelly cocks, mud cleaner,
degasser, automatic choke and H2S safety equipment.

8. Logging Program:
Surface Depth
Intermediate Depth GR-DLL-MSFL;GR-CNL-FDC-CAL;GR-Sonic (Integ); HDT
011 String Depth "
Total Depth "

9. Mud Logging Unit: Conventional 2-man 2,500 to TD.HoS detector 13,500 to TD
Scales: 2" = 100' to ; 5" = 100' 2500 to TD

10. Coring & Testing Program: Approximate
Formations Approximate Depth Length of Core

Core 9* DST 9$160-540'

Core DST

11. Anticipated Bottom Hole Pressure/Temperatures/Hazards and plans for mitigating:

Sour gas potential 13,500 to TD.BHT est 250°F. BHP est 8400 psi. Salt in

interval 7400' to 8000'

12. Completion & Remarks: Completion to be based on results of core analysis and

wireline log evaluation

ÜÏvision Development Geologisu 6( 47/2(† Division Drilling Superintendent 7 jy‡ì
Ch2ef Development Geologist Date ·ÌJ S-44
6 Mission Canyon @15,000; 1 Darby € 16,800; 2 Bighorn



DRILLING PROCEDURE
CHEVRON 1-17B
RICH CO., UTAH

6. Mud Program

(a) Caustic shall be used to control a PH of 10.0-11.0 in a
water base mud system to control corrosion.

(b) Sufficient quantities of Zine Carbonate shall be maintained
on location to scavenge and/or neutralize
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Denver, Colorado

April 20, 1981

CHEVRON1 - 17B

RICH COUNTY, UTAH

Contingency and Evacuation plan for the protection of personnel and the
general public while drilling and/or in the event of a disaster in the
presence of
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I. PURPOSE

The purpose of this plan is to safeguard the lives of Company, contract
personnel and the general public in the event of equipment failures
and/or disaster occasioned by the drilling of formations which may contain
H2S (Hydrogen Sulphide) and CO2 (Carbon Dioxide).

Chevron U.S.A. Inc. has inaugurated practices and specified materials to
be used in drilling of wells to insure the safety of all versonnel and
the general public within the bounds of current knowledge and equipment
available at the present time. No problems are anticipated in safely
drilling wells; however, as further precaution, this contingency and
evacuation plan has been prepared and adopted to provide a means of
insuring the safety of personnel and the general public, should a disaster



II. GENERAL INFORMATION & PHYSIOLOGICAL RESPONSES TO HgS EXPOSURE*

H2S is a colorless flammable gas having in low concentrations an odor
resembling rotten eggs. However, odor cannot be relied upon as a means
of detection since high concentrations or continued exposure to low
concentrations tends to paralyze the sense of smell. H28 is an irritant
and extremely toxic gas which is several times deadlier than carbon
monoxide and almost as deadly as hydrogen cyanide. The significance of
the CO2 is its ability to extinguish pilot lights and flames and allowing
the emission of unburned H2S.

Low concentrations of H2S cause headaches. Higher concentrations (0.01
per cent by volume) cause irritations of the eyes, nose, throat and lungs.
Eyes become red and swollen, accompanied by sharp pain in more severe
cases. Still higher concentrations (0.05 per cent by volume) cause
dizziness, unconsciousness and failure of respiration.

HgS is heavier than air. On still days it tends to accumulate in low
places in dangerous concentrations. However, if it is warmer than the
surrounding air, it may tend to rise. Thus, personnel working in high
places under these conditions should do so with caution!

In a 10 MPH wind a gas plume will travel one mile in six minutes.

The physiological response to various concentrations of H2S is as follows:

Parts of H2S Per Million Per Cent
Period of Exposure Parts of Air By Volume

Maximum allowable concentra-
tion for an 8 hour work day 10 0.001

Slight symptoms after several
hours of exposure 70-150 0.007-0.015

Maximum concentration that can
be inhaled for one hour without
serious consequences 170-300 0.017-0.03

Dangerous after exposure of 1/2
hour to 1 hour 400-700 0.04-0.07

Fatal in exposure of 30 minutes 600 0.06

Rapid unconsciousness - Fatal
in a few minutes 1000 0.10

*Information taken from PETROLEUMSAFETY DATA FOR MEMRERR AND THEIR
ASSOCIATES OF THE AMERICAN PETROLEUM INSTITUTE - Bulletin No. 7,
July, 1951, and STANDARD OIL COMPANY OF CALIFORNIA, INDUSTRIAL HYGIENE
BULLETIN CONCERNING SULFIDE, January, 1968.

Sulphur Dioxide (SO2) will be formed with the burning of hydrogen sulfide
gas in the vapor phase. This gas, although colorless, can be identified by
its characteristic pungent odor. SO is so intensely irritating that con-
centrations of 3 to 5 parts per mil1Êonare readily detectable by the normal
person. Yet under certain meterological conditions and large volumes, SO2
may become more dangerous than hydrogen sulfide. Therefore, though the well
has been ignited, one cannot be less vigilant, because 802 can kill.



III. TREATMENTPROCEDURES FOR H2S POISONING

A. Remove the patient to fresh air.

B. If breathing has ceased or is labored, begin artificial respiration
immediately. NOTE: This is quickest and preferred method for
clearing patient's lungs of contaminated air. However, under disaster
conditions it may not be practical to move patient to fresh air. In
such instances, where those rendering first aid must continue to wear
masks, a resuscitator should be used.

C. Apply resuscitator to help stimulate H2S from blood stream. Continue
until physician or ambulance arrives.

D. Keep at rest and prevent chilling.

E. Get patient under physician's care as soon as possible.



IV. RKSPONSIBILITIES

A. Man-in-charge

To assure the proper and orderly execution of this plan, it is
absolutely essential that one man be in complete charge of and
responsible for its implementations. The assigned Chevron drilling
Representative on location will be this man.

B. Testing

During any testing of the well, such as drill stem test, all gas
will be flared and any liquid will be put through a separator for
flaring of dissolved gas.

Special procedures and contingency plan for production testing
the well after releasing the rig will be established and approved
prior to such testing.

C. Head Count

A log of company and contract personnel will be maintained in
order to keep an accurate count of the number of and names of
people on location at all times. This log shall be maintained as
current as



wroLSITE PROCEDURES AND PRECAUTIONS

A. Location

1. Location shall be constructed large enough so that rig can be
rigged up to take advantage of prevailing winds.

2. Mud tanks, shale shaker, degasser, solids removal equipment
and reserve pit should be located downwind and away from sub-
structure to provide for more ventilation.

B. Blowout Preventor Requirements

The BOP hookup shall include 3 ram type, a Hydril and choke manifold,
all 5000 psi W.P. minimum, which meets Chevron's specifications for
HgS service. The contractor shall furnish to Chevron certification by
the manufacturer and/or rental agency that the equipment is certified
for H2S service.

C. Blowout Preventor Pit Drills

Pit drills are for the purpose of acquainting each member of the drill-
ing crew with his duties in the event an emergency arises. Drills will
be held with each crew initially as frequently as required to thoroughly
familiarize each man with his duties. Drills are to be held at least
weekly after entering a formation known to contain H2B·

D. Warning System

1. Wind Direction

(a) Wind socks to be installed in open area easily visible from
rig.

(b) Colored streamers will be tied to each flare.

(c) Appropriate warning signs and flags will be placed at all
entrances to the location.

2. Kick Indicators

(a) Trip tank to be used on trips to determine that the hole
is being filled properly.

(b) Flow indicator to indicate that the flow returns are neither
gaining or dropping off.

(c) Pit Volume Totalizer (PVT).

PVT continuously records pit volume and sounds alarm when a
preset gain or less in pit volume is indicated. A second
monitor for the PVT will be located in the mud logging unit.
Mud logging personnel will immediately notify driller of any
alarm.



'. WELLSITE PROCEDURES AND PRECAUT10mm one

3. H2S Detection

(a) An H2S detector will continuously monitor air from a 29

at the mud shaker and bell nipple. Concentrations le-

than 10 PPM will be detected.

(b) Ample supplies of 8-hr H2S ampules will be kept on lo< n lon.
All personnel will attach the crushed ampule to their norson
in a place where a quick glance will provide warning af Pys

contamination.

(c) A "sniffer" will also be kept available. This as wel i is

the H2S ampules should be used to check for HgS contamination
if the mud logging unit indicates the need.

4. From top of the H2S bearing formation to TD drilling engineer r
foreman in charge shall consult daily with the wellsite develaoment
geologist or mud loggers for any changes in geologic markers
indicating possible changes in important formation tops.

E. Protection of Personnel

Training Program
1. All personnel shall be instructed in the proper use of persona

safety equipment, H2S detectors and alarms, briefing areas,
evacuation procedures and prevailing winds. Training of all
personnel, whether regularly assigned, contract or employed on
an unscheduled basis shall be carried out by the contract safet
supervisor assigned to the location.

2. A drill and training session will be conducted every two weeks
and recorded on the driller's log.

3. Two briefing areas will be designated for assembly of personnel
during emergency conditions, located so one is up-wind of the
well at all times. Personnel shall be trained to practice routive
observation of wind direction.

4. The Chevron Drilling Representative shall be responsible for the
overall operation of on-site safety and training programs.

Personnel Protective Equipment
1. All working personnel on a facility shall be eguipped with

proper protective-breathing apparatus. The operator shall
provide such equipment for the normal number of personnel
involved in the operation. The operator is not required to
furnish protective-breathing equipment for service personnel,
but he is required to inform service contractors of the necessit,
of having this equipment, when called to the location. Light-
weight, escape-type, self-contained breathing apparatus with a
minimum of 5 minute's supply must be maintained at an easily
accessible location for the derrickman, and at any other locatt
where escape from an H2S atmosphere would be difficult.



V. ËLL¾TE PROCEDURES & PRECAUTIONS CoZ'd.)
1. (Cont'd.)

Additional protective breathing apparatus of the pressure-demand
or continuous-flow type (full face piece supplying breathing
quality air for an extended period while maintaining a slight
pressure inside the system) shall be provided for all essential
crew members. Such equipment will conform to Occupational Safety
and Health Administration Standards 29 CFR 1910.132, Subpart I,
Personal Protective Equipment, and American National Standard
Practices for Respiratory Protection Z88.2.

2. Storage of protective-breathing apparatus shall be planned to
assure at least one available apparatus regardless of current wind
conditions. The contract safety supervisor will be responsible for
maintenance of all safety equipment.

3. Each system must have an alarm signal for low air supply.

4. All personnel are to have ear plugs. Those with punctured eardrums
must wear ear plugs to survive.

5. Additional personnel safety equipment must be available for use:
(a) Chalk boards and note pads for communication
(b) First-aid supplies
(c) Resuscitators
(d) Litter

6. Large explosion-proof mechanical blowers shall be used to direct
vapors in the desired direction as protection against calm or ex-
tremely light winds. Use of such ventilation equipment shall be
provided in work areas where H2S vapors might accumulate and need
to be dispersed. (NOTE: This will be incorporated in our Contingency
Plan).

Visible Warning System
Operational danger signs shall be displayed on each entrance to the
location complete with flags. The signs with flags will indicate the
following conditions and requirements:

1. Green Flag - Moderate danger. When the concentration reaches 20
ppm H2S, the signs will be displayed. The detection efforts shall
be intensified, and steps taken to eliminate or neutralize the
condition.

2. Yellow Flag - Intermediate danger. When H2S is determined to be
in the 20-100 ppm range, the flage shall be hoisted, protective
breathing apparatus shall be worn by all working personnel, and all
non-working personnel moved to safe areas.

3. Red Flag - Extreme danger. When H2S has exceeded 100 ppm concentra-
tion, all non-essential personnel or all personnel (as appropriate)
shall be evacuated.

4. During the time when the well is being production tested or when
extreme danger conditions exist, the entrances to the location will
be blocked and a guard posted to keep out all non-essential personnel.



V. VELLSITE PROCEDURES AND PRECAUTIONS (Cont'd.)

F. Communication

1. Telephones

(a) A telephone will be installed in Chevron and Tool ushers
trailers on location and mud logging unit on the same line.

2. Six (6) two-way walkie-talkie type radios will be in the Chevron
trailer, prior to entering the H2S Formation, for use as a portable
communication system.

G. General

1. Flare System - Two flares shall be positioned with respect to the
rig such that one or the other will be downwind of the rig at all
times. The flare stacks will be a minimum of 16' in height.

(a) All choke manifolding, the mud gas separator vent and the
degasser vent shall be tied into the flare svstem. The pipe
to both flares will be adequate size so that minimum back
pressure will be had.

(b) A continuous pilot fed by LPG shall be maintained at each flare.

(c) Backup ignition for each flare shall be orovided by:

1) Automatic ignitors on each flare.

2) Very Pistols (one in Chevron trailer, one in tool vushers'
trailer).

2. H2S is normally heavier than air and thus seeks low olaces. For
this reason, calm days can be more dangerous than windy days since
high concentrations can accumulate in the lows over a period of time.

CAUTION! If the H2S is warmer than the surrounding air (as it
probably will be during the winter months) then it will rise. In
this case the derrickman is vulnerable and should frequently monitor
high position.

3. When H2S contamination is present, work in oairs - the buddy
system - insofar as possible!

4. Absolutely no smoking when H2S contamination is present. R2"
is highly flammable!

Smoking during normal operations should be allowed only in
designated areas.



VI. PROTECTION AND EVACUATION OF THE GENERAL PUBLIC

A. Contingency Plan

1. Before reaching the top of the H2S bearing Formation, (minimum of
1000 feet above) the following measures are to be put into effect: .

(a) Zine carbonate shall be added to the mud as an H2S scavenger.
The mud returns will be monitored frequently with zine carbonate
added as needed to maintain a residual (2-3# 1 bbl). This treat-
ment will be continued to TD.

(b) A safety meeting with Chevron personnel, each crew and tool
pusher and mud loggers will be held covering use of SCBA,
resuscitator, first aid, etc. Notify Division Office at
least 48 hours before meeting so appropriate persõnnel can
attend meeting.

(c) Post in conspicuous form at telephone station the phone
number of:

1. Sheriff's Office 4. Doctors' Numbers
2. Ambulance Service 5. Highway Patrol
3. Hospital 6. Residents within 2-mile radius

B. Evacuation Plan

1. Kick

Action will be withheld pending further development.

2. Blowout or Imminent Blowout

If, in the judgment of the man-in-charge, it is practically certain
that a blowout will occur or it happens almost instantaneously, the
following procedures will be put into effect:

(a) Evacuate well site personnel.

(b) Chevron man-in-charge will set well on fire.

(c) All personnel evacuating drillsite will wear SCBA if possible.

(d) Vehicles of key personnel will be supplied with HS indicator
ampules prior to entering the H2S formation.

(e) If location is evacuated and/or set fire, the Chevron man-in-
charge and tool pusher will remain as near location as possible
to assure against flameout. Keep local authorities informed of
developments and needs through telephone or mobile radio contact.

(f) Notify by phone or in person all residents within a 2-mile
radius of the well, see list of Emergency Phone



VI. PROTECTION AND EVACUATION OF THE GENERAL PUBLIC (Cont'd.)

C. Evacuation of General Public

1. Before drilling into the H2S Formation, all residents within
a 2-mile radius will be alerted as to the potential danger.

2. The Highway Patrol Office and County Sheriff's Office will be
requested to help in stopping unnecessary traffic moving toward
the location.

3. General

(a) Chevron desires to cooperate with these authorities to
the fullest extent and will exert every effort by careful
advice to such authorities to prevent panic or the spread
of wild rumors.

Since it is desirable to have cgyl Company source of infor-
mation in such instances, we will attempt to have the Chevron
Public Relations Coordinator at the disaster as soon as
possible. The man-in-charge will keep the Public Relations
Coordinator fully informed at all times and will be responsible
for obtaining such information as he may require.

Until such time as the Public Relations Coordinator has
arrived, Chevron personnel will cooperate with and provide
such information to civil authorities as they might require.

(b) Since one of the products of the combustion of hydrogen
sulfide gas is sulphur dioxide (802), under certain conditions,
this gas may be equally as dangerous as H28. A "sniffer" type
device, which determines the per cent of 802 in air and con-
centrations in PPM, will be at hand upon entering the top of
the H2S Formation. Although normal air movement is sufficient
to dilute this material to safe levels, the 802 detector
should be utilized to check concentrations in the proximity
of the well once every 8 hr. shift. Also, if any low areas
are suspected of having high concentrations, personnel should
be made aware of these areas if they are found to have
hazardous concentrations.

(c) In the event it is necessary to evacuate any local residents,
it is the responsibility of the man-in-charge to see to it
that they find suitable housing such as a nearby motel.



VII. EMERGENCY PHONE NUMBERS

Sheriff's Office 911 or 789-2331

Ambulance 789-9032

Hospital 789-3636

Highway Patrol 789-2558

Doctors:

Dr. Bill Cooper 789-3636

Dr. Steven French 789-3636

Dr. J. A. Morse 789-3940

Dr. A. Tesoro 789-3748
Res. 789-2850

USGS District Engineer 307-362-6422
Res. 307-362-2037

BLM Chief, Division of Operations 307-382-5350

Listed below are those residents within the area of a 2 mile radius of
Chevron 1-17B in Rich County, Utah. Location of each resident is shown
on the attached map by corresponding number with each name on the list.

1. Hubert Faddis
13. Roger Pierce 789-3524

14. Morgan Pierce - Trailer
76. Trailer -

77. Trailer 789-4950
78. Gordon Moore 789-4256
79. Stevens
80. Frac Tanks
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CONVERSION FACTORS FOR H2S IN NATURAL GAS

GIVEN . REQUIRED

Grains per 100 Cu. ft. Parts per Million Mot Percent

Grains Per 100 ft." - Grains ÷ (0.05341 x S.G) Grains x 0.00159

Ports Per Million PPM x 0.05341 x S.G. - PPM x Sp. Gr. ÷1.177 x 10

Mol Percent Mol % ÷ O.00\5908
. (Mol % x l.177 x 104 .

EXAMPLE (0.6 SPECIFIC GRAVITY GAS)

I Grain / 100 ft." - I- (0.0534! x 0.6) = 31.20 I x 0.00\59 = 0.00\59

\ Port / Million I x 0.05341 x 0.6 = 0.032 - 1 x 0.6 ÷1.177 x 104= 5.! x10

\ Mol % '
= 628.6 lx 1.177 x 10 + 0.6 = 19,617 -

0.0015908

EXAMPLE (0.7 SPECIFIC GRAVITY GAS)

I Groin / 100 f t." - I + (0.05341 x 0.7) = 26.75 lx 0.00159 = 0.00159

\ Port / Million I x 0.0534! x 0.7= 0.037 -
lx0.7÷l.177xlO*= 5.9 x 10

i Mol % \÷ 0.00l5908 = 628.6 I x1.177 x IO*÷0.7= 16,814. -

EXAMPLE (0.8 SPECIFIC GRAVITY GAS)
I Grain /\00 ft.' .

-· l÷ (0.05341 x 0.8) = 23.40 lx 0.00\59 = 0.00159

I Part / M!!!ion lx 0.05341 x 0.8 = 0.043 - I x 0.8 ÷ l.177 x 104: 6.8 X 10

I Mol % \÷0.0015908 = 628.6 lx of7 x 104+ 0.8 = 14,7\3
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RP : Safe Drilling of Wells Containing Hydro en Sulfide 3

API RECO3DIENDED PRACTICES FOR

SAFE DRILLING OF WELLS
CONTAINING HYDROGEN SULFIDE

FOREWOltD Subcommittee on Blowout Prevention Equipment
a. Initial efforts to develop a publication related Systems, the membership of which is listed on the

to this overall subject were begun and advanced by preceding page. It is published under the sponsor-
a work group of the Production Safety Committee ship of, the Executive Committee on Drilling and
under API's Committee on Safety and Fire Protec- Production Practice of the American Petroleum
tion. Because of the "non-divisional status" of the Institute's Division of Production.
Committee on Safety and Fire Protection, a decision c. This recommended practice prescribes safety
was reached to refer their draft material to the recommendations and outlines safety guidelines and
Division of Production for further work and final procedures developed within the petroleum industry
approval as an official API publication· for conducting inland or offshore drilling operations

b. This recommended practice was finalized by the where hydrogen sulfide gas may be encountered.

SECTION 1
SCOPE

1.1 Drilling operations where hydrogen sulfide may safeguard personnel at the rig site and surrounding
be encountered should include provisions to use the area and to minimize risk exposure to rig equip-
safety guidelines outlined in this publication. These ment. Recognizing that there are many locations
guidelines should be administered where there is a with confined boundaries (such as locations found
reasonable expectation that hydrogen sulfide gas in marsh, marine, urban, and mountainous areas),
bearing zones will be encountered that could poten- attention should be given to safety recommendations
tially result in atmospheric concentration of 20 ppm resulting from these geographical limitations. Addi-
or more of hydrogen sulfide. These are requirements tional safety guidelines for these contined locations
for deep, high pressure wells located in or near a are set forth under Section 4, "Location".
populated area· 1.3 Recommended safety procedures on rank wild-

1.2 Several factors, including but not limited to cat drilling operations should be initiated immediately
hydrogen sulfide content, potential surface pressure, after setting of the intermediate casing string. On
potential flow characteristics, and geographical loca- development wells or wells where knowledge of for-
tion, may dictate modifications or exceptions to the mation tyve allows good correlation, recommended
recommendations set forth herein. These safety rec- safety procedures should begin well in advance of
ommendations have been developed, considering reaching a depth where hydrogen sulfide may be
land locations with unconfined areat boundaries, to encountered.

SECTION 2
INTRODUCTION

2.1 The demand for hydrocarbons necessitates the 2.2 The petroleum industry. through experience
drilling of deep, high pressure wells which may con- and effort, has developed guidelines for safe drilling
tain hydrogen sulfide. If hydrogen sulfide is en- operations under conditions involving hydrogen sul-
countered, the concentration of hydrogen sulfide in- fide. Ilowever, continuous industry etfort including
volved may present hazards abnormal to routine meticulous planning, careful equipment selection and
drilling activities. Drilling operations involving high layout, development of detailed operating procedures
hydrogen sulfide concentrations present problems in- and emergency procedures, provision of appropriate

volving personnel and equipment which require safety equipment, and mtensive personnel trammg
are necessarv to ensure successful and safe opera-

special precautions by the petroleum industry due tions. All etŸective countermeasures to emergencies
to the extremely acidic and toxic nature of hydrogen imply some degree of prior planning. The etfective-
sulfide. Desigri of drilling equipment must include ness of emergency countermeasures is usually pro-
consideration of its possible exposure to hydrogen portionate to the thoroughness and soundness of the
sultide, planning effort.

SECTION 3
HYDROGEN SULFIDE PHYSICAL

PROPERTIES AND TOXICITY

3.1 Hydrogen sulfide is e.rtremely to.ric. The ac- sulfide is almost as toxic as hydrogen cyanide and
ceptable ceiling concentration for eight-hour exposure is between rive and six times more toxic than carbon
is 20 ppm, which is .002¼ by volume. Ilydrogen monoxide. Toxicity data for hydrogen sultide and
sultide is heavier than air (specific gravity = 1.192) various other gases are compared in Table I. Physical
and coloriess. It forms an explosive mixture with air etfects at various hydrogen sultide exposure levels
between 4.3 and 46.0 percent by volume. Hydrogen are presented in Table
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TABLE I
TOXICITY OF VAltlOUS GASES

Specific
Chemical Gravity (SG) Threshold* Hazardous2 LethaP

Common Name Formula SG Air = 1 Limit Limit Concentration

Hydrogen Cyanide HCN 0.94 10 ppm 150 ppm/hr 300 ppm

Hydrogen Sulfide II2S 1.18 10 ppm* 250 ppm/hr 600 ppm
20 ppm6

Sulfur IJioxide SO: 2.21 5 ppm -- 1000 ppm
Chlorine Cl2 2.45 1 ppm 4 ppm/hr 1000 ppm
Carbon 3Ionoxide CO 0.97 50 ppm 400 ppm/hr 1000 ppm
Carbon Dioxide CO: 1.52 5000 ppm 5% 10%
3Iethane CH: 0.55 90,000 ppm (9%) Combustible --

above 5¼ in Air
IThreshold Limit-concentration at which it is believed that all workers may be repeatedly exposed day after day with-
out adverse effects.

2Hazardous I imit-concentration that may cause death.
3Lethal Concentration-concentration that will cause death with short-term exposure.
Threshold Limit = 10 PP31-1972 ACGlH (American Conference of Governniental Industrial Ilygienists).

SThreshold Limit = 20 PP31--1966 ANSI acceptable ceiling concentration for eight-hour exposure (based on 40-hour
week) is 20 PP.31. OSHA Rules and Regulations (Federal llegister, Volume 37, No. 202. Part II, dated October 18, 1972).

TABLE II
PHYSICAL EFFECTS OF IIYDIIOGEN SULFIDE*

Concentration
grains/

percent (%) ppm 100 std. ft.3** Physical Effects

0.001 10 .65 Obvious and unpleasant odor.

0.002 20 1.30 Safe for 8 hours exposure.

0.01 100 ß.48 Kills smell in 3 to 15 minutes; may sting eyes and throat.
0.02 200 12.96 Kills smell shortly; stings eyes and throat.

0.05 500 32.96 Dizziness; breathing ceases in a few minutes; needs prompt artificial
respiration.

0.07 700 45.36 Unconscious quickly; death will result if not rescued promptly.

0.10 1000 64.80 Unconscious at once; followed by death within minutes.
*Caution: Hydrogen sultide is a colorless and transparent gas and is flammable. It is heavier than air and may accumu-

late in low places.
**At 15.00 psia and 60 F.

SECTION 4
LOCATIONS

LOCATIONS WITII L NCONFINl D IIOUNDAltlES signs and flags should be placed at all location en-
trances.

4.1 IJrilling locations with unconfined boundaries 4:1 Prevailing wind data should be considered in
are usually found on land where a typical rig layout locating protection centers and brieting areas (sheds
can he planned as shown ml ig. 1. Such locations or trailers) on either side of the location 200 feet
shoubl L. planned to obtain maximum .«afety benefits or more from the wellbore so they offset prevailing
colisistent with ng contigurations. terrain, and pre- winds perpendicularlv, or at a 45-degree angle if
vading wmds. liig components should be arranged wind direction tends to shift in the area. l'ersonnel
on the location so the prevailing wind will blow protective equipment should be stored in both pro-
across the rig toward the reserve pit(s)· tection conters or if a movable trailer is used, it

4.2 The entrance to the location should be designed should be kept upwind of existing winds. When wind
so that it van he barricaded if hvarogen suldde is from the prevailing direction, both protection cen-
emergenes conditions arise. An auxiliarv exit f or ters should be accessible. If the wind is quartering,
entrance shoubl be avadable so that in case of a one center should always be accessible. If needed in
catastrophe a shift in wind direction would not pre- a crisis, materials and protretive equipment located
ciude escape from the location. Appropriate warning in a downwind protection center may be moved
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wind after donning adequate protective equipment. should be given to additional contingency items such
An equipment trailer or other similar structure can as extra bottled breathing air or a high pressure
be utilized as a third protection center under such compressor for recharging breathing air bottles, a
emergency conditions. Upon recognition of an emer- 24-hour communication center, and additional first-
gency situation, all personnel should assemble at the aid supplies.
designated protection center for instructions.

4.4 All equipment should be located and spaced to LOCATIONS WITH CONFINED BOUNDARIES
take advantage of prevailing winds and to provide 4.13 Drilling locations with confined boundariesfor good air moveillent (see Fig. 1). Eliniinate as are usuallv found in marsh, marine, urban, or moun-
many sources of potential gas accumulation as pos¯ tainous areas. A typical rig layout for such continedsible in this manner· drilling locations is illustrated in Fig. 2. A number

4.5 A windsock should be installed on top of the of special considerations should be given these type
derrick and at least three sets of wind streamers on locations due to their geographical limitations.
streamer poles should be displayed, one set at the 4.14 The location entrance should be designed solocation entrance and one set at each of the location that it can be barricaded if hydrogen sulfide emer-
protection centers. Personnel should develop wind gency conditions arise. An auxiliary exit (or en-
direction consciousness. Personnel should cultivate trance) should be available so that in case of athe habit of quickly moving upwind in the event of catastrophe, a shift in wind direction would not pre-
any emergency involving release of gas• clude escape from the location.

4.6 Large blowers or fans (bug blowers) should be 4.15 Protection centers and briefing areas for con-
used to direct vapors m the desired direction as pro¯ fined locations should be located on each side of thetection against calm or extremely light winds. Use location as far from the wellbore as is practical.
of such blower ventilation equipment should be con- \Vhen wind is from the prevailing direction, bothsidered on the rig floor, around the derrick substruc- protection centers should be accessible. On marineture, at the shale shaker, and at any other points locations, the heliport deck and the bow or stern of
where hydrogen sultide might accumulate and need the drilling vessel should be considered for locatingto be dispersed protection centers. Upon recognition of an emergency

4.7 The mud logging trailer should be located away situation, all personnel should assemble at the desig-
from the shale shaker mud tank and a minimum of nated protection center for instruction.
125 feet from the wellbore· 4.16 Warning signs, warning flags (or balls),

4.8 Shale shaker mud tanks should be located so windsocks, and wind streamers should be displayed
as to minimize the danger from any gas that breaks so as to be visible from as many points as practical
out of the drilling tiuid. on the ground, maindeck, rig floor, boats, or heli-

4.9 Electric power plant(s) should be located as copters. Possible locations for these items are the
far from the wellbore as practical so that it may be derrick, hilltop, mast, heliport, and bow or stern
used under conditions where it otherwise would have of the drilling vessel.
to be shut down. All electric wiring, devices, and 4.17 In many instances, the location of the shale
lights should conform to the National Electrical Code shaker, mud tanks, and mud logging trailer will be
according.to the classified area surrounding drilling permanently fixed in close proximity to the wellbore.
rigs as set out in A Pl RP 50086. The drilling loca- Adequate hazard warning signs should be posted in
tion should be adequately lighted at night. Considera- these areas and alternate personnel escape routes
tion should be given to having available an emer- should be planned in the location layout. Additional
gency lighting system such as a battery pack flood- mechanical blowers (fans) placed in these locations
light. can help to reduce the risk exposure.

4.10 Burn pits should be located at 90 degrees to 4.18 Flare lines should be as long as possible,
each other to allow reduction of inherent hazards by commensurate with the location geographical limita-
changing from one pit to the other if the wind direc- tions. One flare line should be installed perpendicular
tion changes. Adequate space should be cleared of to the prevailing wind direction and another fiare
brush and grass around flares and burn pits to pre- line should be installed parallel to the prevailing
vent fires. wind direction, if practical. An exception to this

1.11 Appropriate "No Smoking" signs should be might be on a "ship-shape" noating drilling vessel
exhibited at strategic points around the rig site. where flare lines installed to the bow and stern of
Smoking should not be permitted in specific areas the ship would be the best arrangement. Flare lines
adjacent to the svellbore, rig floor, and mud pits. should be secured with chains and boomers or other

4.12 If the drilling location is fairly remote and suitable means if ground staking is not possible.
several hours from available help and additional -1.19 If the drilling location is fairly remote and
safety equipment or supplies, planning considerations several hours from available help and additional

safety equipment or suppbes, planmng consuiera-*API I;P 5008: API liccomencuded Practico for Clux ifi- tions should be given to additional contingency items" ,tect <al I st , or at ' '"| such as extra bottled breathing air or a high pressure
Fixed und .llabile Platforens, Second Edition. July 1973, compressor for recharging breathing air bottles, a
is available from API Division of Production, 300 Cor- 24-hour communication center, and additional first-
rigan Tower Bldg.. Dallas, Texas '7.5201. aid supplies.

SECTION 5
RIG EQUIP3IENT

Dill! L PIPE ing a yield strength of 95,000 psi or less, because of
5.1 Steel drill pipe .for use in a hydrogen sulfide the potential material embrittlement problems. Drill

environment should be constructed of material hav- stem joints near the top of the drill string are
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mally under the highest stress levels during drilling sulfide service is desirable. On extremely hazardous
operations and do not have the protection of elevated wells, a special auxiliary kill line 2½" or more in
downhole temperatures. These factors should be con- diameter should be installed in the direction of the
sidered in the overall selection and design of the prevailing wind. This kill line should terminate at
drill string to be used in a hydrogen sultide environ- a suitable location to allow setting up pump trucks,
ment. Drill collars normally operate at an elevated mud tanks, and bulk barite tanks.
downhole temperature. Due to the elevated tempera- 5.3 The closing unit shoubl be located a safe dis-
ture and with all other factors bemg equal, drill tance from the wellbore and positioned for maximum
collars are not as susceptible to embrittlement if utilization based bn the prevailing wind direction.
exposed to a hydrogen sulfide environment. Auxiliary closing unit controls should be provided
IILOWOUT PIŒYENTION EQEIP3IENT so they can he activated if the primary controls are

5.2 Blowout preventers should meet or exceed the not accessible. Auxiliary power source(s) for the
recommendations for hydrogen sulfide service as set closing unit pumps should be provided in case normal
forth in the latest edition of API Bulletin D13* rig power and/or air are lost.
(currently being revised). 31anufacturer certification 5.4 Refer to the latest edition of .4PI Bulletin D13*
of the blowout preventer equipment for hydrogen (currently being revised) for recommendations cover-
*API Bulictin DIJ: Installation and Car of Blowout- ing installation and use of the choke manifold. kill

Prcrenter Stacks and Accessory Equipment, First ime, remote kill line, kelly cock, lower kelly valve,
Edition, is available from API Division of Production, safety valves, and inside blowout preventer for hyd-
300 Corrigan Tower Bldg., Dallas, Te.xas 7ö201. rogen sulfide service.

SECTION 6
SPECIAL EQUIPMENT

FLARE LINES lines should be tested with air, natural gas, or butane
6.1 A degasser should be installed for separating to assure proper operation.

gas from the drilling fluid between the first and
second mud tanks. Flare lines should be installed BURN PIT AND FLAllE IGNITION
from the degasser, choke manifold, and mudigas 6.2 A suitable method should be provided for
separator to the burn pits. Flare lines should be of igniting gas containing hydrogen sultide at the burn
such diameter to allow easy, nonrestricted flow of pit or itare. This can be accomplished through use
gas containing hydrogen sulfide. Flare lines should of either an automatic ignition system including a
be as long as practical (150 ft. minimum) with one source of pilot gas or by installing the system in
flare line installed parallel to and the other flare line such a manner to allow gas ignition through use of
installed perpendicular to the prevailing wind direc- flare guns, roman candles, etc. A combustible gas
tion. These lines should be targeted with running indicator should be provided for identifying the pres-
tees and securely stacked. Upon installation, flare ence of combustible gas mixtures.

SECTION 7
HYDROGEN SULFIDE DETECTION

7.1 An automatic hydrogen sulfide monitor should visual/audible alarms when the hydrogen sulfide con-
be installed with a combination visual and audible centration in the atmosphere reaches 20 ppm.
alarm system located where it can be seen and/or 7.3 In addition to the automatic hydrogen sulfide
heard throughout the drilling location. This system detection equipment, several hand-operated, belloiss-

s ei
lh the , bil yh rheing a ivatedoni type hydrogen sultide detectors should be available

mav be desirable. with a supply of detector tubes.

7.2 The automatic hvdrogen sulfide monitor should 7.4 A sulfur dioxide detector should be available

have a probe at the shale shaker and a probe should for checking the sulfur dioxide level in the flare
be positioned on the bell nipple. The automatic mon- area when gas containing hydrogen sulfide is being
itor should be set to trigger the drilling location burned.

SECTION 8
BllEATHING EQUIPMENT

b.1 \lasks which are designed to merely neutralize breathing air supply is getting low, and can be
toxic gas do not provide the necessary protection and serviced with a reserve air bottle.
sh<n</d never I>r used in drilling oµcrations tehen a b. Chemical units are available which convert ex-
hydrogen sul¡ide envir<mment muy be rucountered. haled breath into oxygen. These units are rela-

. . . . .
tively light and can be used with a minimum of

8.2 Selt-contamed breathing equipment is recom- restriction to the wearer. An alarm system is
mended for use in drilling operations involving a by incorporated which sign::Is when the chemical
drogen sulnde environment. Two basic types of self^ supply is getting low, and replaceable chemical
contained breathing apparatus are available ami canisters are available for servicing the units,
widely used in industry driihna operations S.3 Combination pressure-demand, air-line breath-

a. Pressure-demand, fresh-air breathing etplip- ing equipment, with auxiliary self-contained air sup-

ment provides protection in any atmospheric ply for emergency erress, is acceptable for use in
concentration of hydrogen sultide. This eMuip- drilling operations involving a hydrogen sultide en-

ment has an alarm that Nienals when the
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8.4 31asks should be stored in the location protec- to wear air breathing equipment during critical or
.on centers (sheds or trailers) and in other storage emergency periods.

racilities located strategically around the operation, 8.5 During well killing or other rig operationts)
so that no person in normal work routine is more requiring certain personnel to remain in a toxie
than "one breath away" from a mask. Appropriate environment, a back-up air manifold pressure-de-
racks should be available in the protection centers mand, fresh-air breathing system may be employed
or other storage facilities for hanging masks. Every with connection points at the necessary locations.
person working in the area (including geologist, mud 8.6 Resuscitators with spare oxygen bottle should
engineer, service personnel, etc.) should be required be provided at each location center or trailer.

SECTION 9
PLANS

9.1 All zones known to contain or suspected of e. veterinarians,
containing hydrogen sulfide should be noted on the f. state highway patrol,
well prognosis and/or work plan. g. county (parish) sheriff,

9.2 Hydrogen sulfide is highly corrosive to steel; h. city police (if near a city or town),
and, at high stress levels extreme metal embrittle- i. state civil defense agency,
ment may occur in a very short time. All tubular j. state national guard,
goods, wellhead equipment, and other drilling related k. state air and water conservation agency.
equipment which may be exposed to a hydrogen These telephone numbers and methods for proper
sulfide environment during the course of operations contact and/or notification to obtain immediate help
should be selected considering metallurgical proper- or assistance should be prominently displayed at
ties which will reduce the chance of failure from strategic points on the drilling location. It may prove
hydrogen sulfide embrittlement. desirable to contact some of the aforementioned ser-

9.3 To minimize intrusion of hvdrogen sulfide vices or agencies and explain the detailed circum-

bearing gas into the wellbore, drilling fluid density stances under which their assistance may be needed

(weight) should be controlled at a level to prevent and why a quick response would be necessary. Trial
gas intrusion so that the only hydrogen sulfide enter- runs by ambulance services and/or helicopter ser-

ing the borehole will be from the drilled cuttings. vices may be desirable, with instructions requiring
a osn E. ce i drilling fluid density can result a en nts o e un thbp ope -

h
gen sultide.

9.4 Well planning should include consideration of 9.9 A clear plastic container with a listing of
use of a hydrogen sulnde scavenger in the drilling current emergency telephone numbers and a map offluid system to reduce the reaction of the hydrogen the local area with all residential areas clearlysulfide on the drill string, pump fluid ends, chokes, inarked should be located at both drilling location

ro
uc eng s alsoŒreeduSce the aHmoun o henad<uartaers Lopeerathinge an aeneddnr

er o
sulfide scavengers may be added as required to mam trailertain a concentration in the drilling fluid sufficient to
react with all hydrogen sulfide entering the drilling 9.10 Detailed operating conditions should be de-
fluid. fined and posted for all personnel. Emergency pro-

9.5 The pH of the drilling fluid should be main- edur wandd oallda
pl su el

id clued-

tamed above 9.5 at all times. In some cases, this
may require a pH of approximately 11.5 to prevent sonne .

a reduction in pH below 9.5 while round tripping the 9.11 Detailed step-by-step remedial procedures
drill string. should be developed and posted to cover two emer-

9.6 Plans for drill stem testing operations should gency >ccasionsell
control problem occurs while mak-

include consideration of the aforementioned points
as well as information presented in Al'I RP TG*'

b. ler . 11control problem occurs while drill-
Section 8. Adherence to these considerations will
severely limit conventional drill stem testing of deep, ing.
high pressure zones containing hydrogen sulfide. 9.12 Established practices for installation of, test-

ing, and maintaimng blowout preventers should be
9.7 If the overall well prognosis and or work platt followed. Regular scheduled and unscheduled drilling

will permit, use of an oil base drilling fluids systent crew well control drílls should be held.
will reduce the risk of metal embrittlement durmg .

drilling operations. 9.13 If gas cuttmg of drilling fluid is encountered,
blowout preventers should be closed while maintain-

CONTINGI:NCY ing drilling fluid circulation through the choke lines
9.8 A listing of emergency telephone numbers and to the mud-gas separator. The mud-gas separator

radio contact procedure instructions should be pre- should be connected into the tlare line system. Nor-
pared and maintained, considering the need to con- mally, after circulating for a few hours the gas will

tact all or any portion of the following: decrease so the blowout preventers can be opened and

a. ambulances, normal drilling operations resumed without use of

h. hospitals, the choke system. The degasser should be used until

c. doctors, the drilling tluid is free of entrained gas.

d. helicopter service, 9.11 Personnel should put on applicable protect se

is available from Al'I thvision of I'roduction, 300 Cor. circulating out all gas cut returns, the shale shaker
rigan Tower Hide.. Dallas. Texas 75201. area should be periodically checked with



10 American Petroleum Institute

sulfide detection equipment until the concentration the well is ignited, the />urning hydrogen sulfide reill
of hydrogen sultide in the atmosphere drops below produce sulfur dio.ri</e icliich is also highly toxic.
20 ppm. Breathing equipment may then be removed 9.19 For functional and sanitary reasons, masks
until the hydrogen sulfide concentration again rises should be washed and sterilized in accordance with
to the 20 ppm concentration level· manufacturers' recommendations.

9.15 Nonessential personnel should be prohibited 9.20 One wind velocity and wind direction weather
from remaining in or entering contaminated areas station should be instalÌed.
where the hydrogen sultide concentration in the at¯

9.21 Approved wall type first aid kits with stan-
mosphere exceeds 20 ppm. Exposure to hydrogen dard contents fill should be provided at each of thesulnde contammation should be reduced by shutting protection centers or trailers with a spare fill. Kitdown air conditioning, heatmg, or ventilation sys-

contents should be periodically inventoried and miss-tems which service enclosures for personnel. ing items replaced.
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while pulling the last twenty stands or at any time use as safety Imes.
hydrogen sulfide reaches the surface. "Masks on" 9.24 A rigid, body-fitting type litter should be pro-
should be continued while opening the core barrel vided in a location readily accessible to the work
and examining the core. area.

0.18 Ignition of the well should be a last resort 9.25 A slide or other means for quick and safe
when human life and property are endangered and escape of rig personnel from the rig floor to the
there is no hope of controlling the well blowout. If ground or surface of the water should be provided.

SECTION 10
EVACUATION

10.1 The area within a two-mile radius of the well name(s) of persons residing in the area, telephone
location should be checked out using a contour map. number contacts, and the map house number in
Due to high pressure dispersion, except on a dead which they reside. The possibility of alerting in ad-
calm day with a tremendous release of heavily con- vance all persons within the danger zone should be
centrated vapors, the probability of lethal concentra- considered prior to entering the potential hydrogen
tion of hvdrogen sulfide beyond a one-mile radius is sulûde bearing zone.
unlikely. Prevailing wind direction should be noted 10.3 The contour map should be constructed to
on the contour map. A thorough physical reconnais- show one-half mile radius, one-mile radius, and two-
sance of the area should be made and the map noted mile radius from the drilling well location. A trans-
rooa

s al
he locationsa ythh

n
elsschohols, rr , peu parent sheet of plastic can be used to make an over-

people to be present who might need to be warned lay showing wind direction and a 45-degree fallout
and/or evacuated in a crisis situation. zone that can be rotated on the map to fit existing

10.2 All houses shown on the contour map should wind direction. In an emergency, this procedure can
be assigned a number and a listing compiled of the be used to select the high priority areas and individ-
names of all residents of each house. An emergency uals to be warned and/or evacuated and to organize
reference record should be prepared containing the the warning and evacuation programs.

SECTION 11

TRAINING

11.1 Every person who will be at the location in ment in an upwind direction, and evacuation
any capacity should be familiar with requirements of routes.
the emergency procedures and should participate in c. Personnel drills with breathing equipment.
the training program. This includes operating com- These drills should be initiated by actuating the
pany personnel, rig personnel, and service company hydrogen sulfide alarm. All personnel should
personnel. l'ersonnel training should start in regular proceed to the designated brieting area in ac-
safety meetings as soon as possible after the drilling cordance with the emergenev procedures, donroutine is established and should be appropriatel¥ breathing equipment, and await instructions.intensitied as the operation progresses- They should then perform a short period of

11.2 31inimum personnel training should provide rig work routine in the breathing equipment.
coverage of the following points or programs: d. Use, care, and servicing of:

a. Detailed explanation of the seriousness of en- 1) Protective breathing equipment (self-con-
countering hydrogen subide in drilling opera- tained breathing apparatus, emergency es-
tions. cape air bottles, hose line, etc.). Respira-

h. Explanation of rig layout details, prevailing tors should be stored in a convenient, clean,
winds, importance of adequate ventilation, use and sanitary location and a record kept of
of mechanical blowers (fans), utilization of inspection dates and tindings on all breath-
windsock and wind streamers, personnel move- ing e<iuipment maintained for
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use. Respirators not routinely used but that sulfide may have accumulated without wearing
are kept ready for emergency use should protective breathing equipment. If the worker
be inspected after each use or at least once is over an arm's length away, a life belt and
a month, whichever comes sooner, to assure life line should be secured to him and the otherthey are in sati.sfactory workmg condition end held bv a responsible person stationed in2) Portable hydrogen sulnde detection instru- a clear area. After being in an enclosed areaments.

containing hydrogen sulfide, persons should not3) Sulfur dioxide detection instrument(s)· remove breathing equipment until tests indicate
4) Combustible gas indicator- that the air is safe to breathe.
5) Resuscitation equipment i. Explanation of the effects of hydrogen sulfide6) Portable fire extinguishers. on metal. Hydrogen sulfide dissolves in water
7) Emergency alarm system. to form a weak acid that can cause some pit-

e. I th-to-pmouth resus tationh andd ahe followin ting, pai
o i Xi ed. Ho e the m st s

overcome by hydrogen sulfide: tribution to a form of hydrogen embrittlement1) Wear breathing equipment if rescuing a known as sulfide stress cracking. Sulfide stressperson in an area suspected to be contami cracking is a result of metals being subjectednated by hydrogen sulfide- to high stress levels in a corrosive environment
2) Person(s) overcome by hydrogen sulfide where hydrogen sulfide is present. The metal

should be immediately moved to a spot will often fail catastrophically in a brittle
where uncontaminated air is available. If manner. Sulfide stress cracking of steel is de-
the person is not breathing, mouth-to-mouth pendent upon and determined by:
resuscitation should be administered as soon 1) Strength (hardness) of the steel-the higheras possible· the strength the greater the susceptibility

3) At the first opportunity, replace mouth-to- to sulfide stress cracking. Steels having
mouth resuscitation efforts with the resus- yield strengths up to 95,000 psi and hard-
citator equipment. nesses up to R 22 are generally resistant

1) Continue to administer oxygen when the to sulfide stress cracking. These limitations
person begins breathing. can be extended slightly higher for properly

5) Treat patient for shock. quenched and tempered materials.

6) Contact ambulance and doctor. 2) Total member stress (load)-the higher the
stress level (load) the greater the suscep-

f. Understanding that appropriate tests should be tibility to sultido stress cracking.
made before persons enter areas suspected of 3) Carrosive environment-corrosive reactions,being contaminated by hydrogen sultide. These acids, bacterial action, thermal degradation,tests should be made after personnel have or low pH fluid environment,donned self-contained breathing equipment.

j. In the event of sudden gas release with nog. Develop personnel practice of watching out for advance warning, personnel should be instructedeach other when emergency conditions exist. to take the following general actions:Wlmre possible, work should ho performed in 1) Hold breath (do not breathe).pairs. When a hvdragen sultide emergency
exists, personnel should use the "buddy sys. 2) Put on protective breathing equipment.
tem" to prevent anyone from entering a con- 3) Help any person(s) in distress.
taminated area alone. 4) Proceed to the designated briefing area and

h. Explanation to personnel that they shoubl secure instructions from supervisor,
never enter an enclosed place where hydrogen 5) Do not panic.

SECTION 12

CONCLl'SIONS
12.1 Information outlined in this recommended drilling contractor to these particular installations.

practice is for guidance tovaird a prudent. safe op- 12.2 To accomplish the intended purpose of this
eration. the illustrations (Fig. 1 and Fig. 2) repro- púsiivation, information presented herein shoubl besont suggestod equipment and typical layouts and rigidly adhered to by all persons at the location.
are not intended to limit any operatmg company
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Cheiron

ChevronU.S.A.Inc.
700 South ColoradoBlvd.,P. O. Box599, Denver,CO80201

October 14, 1981

G. H.Thomas
Area Superintendent

Thomas Canyon
Sections 17, 20, 29
T7N, R8E
Rich County, Utah

State of Utah
Department of Natural Resources . 1
Division of Oil & Gas Conservation
1588 West North Temple
Salt Lake City, Utah 84116 DIVISIONOF

OIL,GAS& MINING
Gentlemen:

Please refer to Application for Permit to Drill wells in the above referenced
sections in Rich County, Utah. State approval to drill these three wells was
received May 15, 1981.

By copy of this letter we are advising you that Chevron U.S.A. Inc. has no plans
for drilling these wells at this time.

If you need additional information please call Louis Kirkpatrick at (303) 759-7522.

truly


	APD-DRILL
	APD-DRILL
	APD-WORKSHEET
	APD-APPROVAL

